Cyclooxygenase-2 induction requires activation of nuclear factor of activated T-cells in Beas-2B cells after vanadium exposure and plays an anti-apoptotic role.
Vanadium, a potent toxic agent and carcinogen, is widely used in industry. Evidences show that exposure to vanadium is associated with an increased risk of lung cancer. But the mechanisms involved are far from fully understood. In this present study, we investigated that exposure of human bronchial epithelial cells (Beas-2B) to vanadium pentoxide resulted in an obvious induction of cyclooxygenase-2 (COX-2) expression and this induction was both dose- and time-dependent. Exposure of Beas-2B cells to vanadium pentoxide also led to significant activation of nuclear factor of activated T-cells (NFAT) on a time- and dose-dependent manner. Furthermore, we found that inhibition of NFAT by dominant negative mutant of NFAT (DN-NFAT) resulted in a dramatic inhibition of COX-2 expression induced by vanadium pentoxide, showing that NFAT activation was required for COX-2 induction by vanadium pentoxide in Beas-2B cells. Moreover, knockdown of COX-2 expression by COX-2-specific small interference RNA and blockage of NFAT pathway by DN-NFAT and NFAT3 small interference RNA showed an increased cell apoptosis in Beas-2B on vanadium exposure. Together, our results demonstrated that COX-2 expression could be induced by vanadium pentoxide in NFAT-dependent way and played an anti-apoptotic role in Beas-2B cells. From the results, we anticipate that the carcinogenesis of vanadium to human bronchial cells may result from anti-apoptosis mediated by the NFAT-dependent induction of COX-2, and we also assume that either pro-apoptotic or anti-apoptotic effect in certain type of cells after vanadium exposure may depend on the level of COX-2 induction.